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SCIENTIFIC BOOKS 



SENESCENCE AND REJUVENESCENCE 

By Charles Manning Child, Associate Professor of Zoology 

in the University of Chicago 

This boot differs from most previous studies of senescence in 
that it attempts to show that in the organic world in general 
rejuvenescence is just as fundamental and important a pro- 
cess as senescence, xii + 482 pages, 8vo, cloth, $4.00, postage 
extra (weight 3 lbs.). 

The University of Chicago Press, Chicago, Illinois 

MODERN PROBLEMS OF BIOLOGY 

Lectures delivered at the University of Jena. By Charles 
6. Minot, S.D., LL.D., Professor of Comparative Anatomy, 
Harvard University Medical School. Author of " A Labora- 
tory Text Book of Embryology." 63 illustrations. 8vo. 
Cloth, $1.25 postpaid. 

P. BLAKISTON'S SON & CO. 

Philadelphia 



THE MEANING OF EVOLUTION 
By Saucel C. Schmcckeb, Professor of the Biological Sciences 
In the West Chester State Normal School 

An attempt to give to people whose training is other than 
scientific some conception of the great story of creation. Pp. 
Tffi+298. 

The Macmulan Company, New York 



A NEW ERA IN CHEMISTRY 
By Harrt C. Jones, Professor of Physical Chemistry in the 
Johns Hopkins University. 

Some of the more important developments in general 
chemistry during the last quarter of a century. Pp. xu-f-826. 
$2.00. 

New York, D. Van Nostrand Company 



AN ILLUSTRATED FLORA OF THE NORTHERN 

UNITED STATES AND CANADA AND THE 

BRITISH POSSESSIONS 

By Nathaniel Lord Bbittoh, Direotor-in-Chief of the New 

York Botanical Garden, and the Hon. Addison Bbown. 

The aim of this work is to illustrate and desoribe every 

species, from the Ferns upward, recognized as distinct by 

botanists and growing wild within the area adopted. In 

three volumes, illustrated. Pp. xxix+680; iv+735; iv+637. 

Charles Scrlbner's Sons, New York 

A HANDBOOK OF MEDICAL ENTOMOLOGY 
By Wm. A. Riley, Ph.D., and O. A. Johannsen, Ph.D., 
Cornell University. 
A new and up-to-date account of poisonous and parasitic in- 
sects and their allies, especially those that transmit and des- 
semlnate disease. Illustrated. Keys for Identification, 
Cloth, 850 pages. Price $2.20 postpaid. 
Sen J for circular 
The Comstock Publishing Company* Ithaca, New York 

CHARACTER AND TEMPERAMENT 

The Psychological Sources of Human Quality 

By Joseph Jastrow, Professor of Psychology, 

University of Wisconsin. 

(Conduct of Mind Series) 

D. APPLETON & COMPANY. 1915 



THE UNCAUSED BEING AND THE CRI- 
TERION OF TRUTH WJ. 

By E. Z. Debr, M.D. 

A profoundly philosophical work.— San Francisco Argo- 
naut. 

Of a highly philosophical character. The author reveals 
the weak points in Pantheism and Polytheism as these sys- 
tems find expression in modern writings.— Springfield Repub- 
lican. $1.00 net. 

Sherman, French & Company, Publishers 
Boston ■■ 

THE NATURE AND ORIGIN OF FIORDS 

By J. W. Gregory, F.R.S., D.Sc. 

This book is divided into three parts ; a preliminary 

statement of the fiord problem and its interest. A descrip- 
tion of the fiord systems of the earth, and a discussion of the 
evidence including the question of the efficiency of glacial 
erosion. 

JOHN MURRAY, London 



THE LIVING PLANT 

By William F. Canons, Ph.D., Professor of Botany in Smith 

College. 

This book seeks to present to all who have interest to learn 

an accurate and vivid conception of the principal things in 

olantlife. Pp. xii +478. $3.60 net. By mail $5.80.} >■* 

"~ ' Henry HoinsTcdmpanyTNew York * *"*""" 

ASTRONOMY 

By George F. Chambers, F.R.A.S., of the Inner ' Temple, 

Barrister-at-law. 

A popular outline of leading facts, which may be easily 

grasped by any fairly educated person who is disposed to give 

a linuted amount of time and thought to the matter and who 

happens to possess a small telescope and a good opera glass. 

Pp. xxtv+835. $1.60 net. ^^ 

D. VAN NOSTRAND COMPANY, 

New York City 

HEREDITY AND EUGENICS 

By William Ernest Castle, John Merle Cot/lteb, Charles 
Benedict Davenport, Edward Murray East, William 
Lawbence Toweb. 
A course of lectures summarising recent advances in 
knowledge in Variation, Heredity and Evolution and its Rela- 
tion to Plant, Animal and Human Improvement and Welfare. 
Pp. vii+315. 

The University of Chicago Press 
Chicago, HI. 

STILES' NUTRITIONAL PHYSIOLOGY 

By Perot Goldthwait 8tiles, Assistant Professor of Physi- 
ology at Simmons College, Boston. 
This new book discusses in a concise way the prooesses of 
digestion and metabolism. The key word of the book through- 
out is " energy " — its source and its conservation. I2mo 
295 pages Illustrated. Cloth, $1.25 net. 
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W. B. SAUNDERS COMPANY 



London 



Method of suing the pipes for low pressure steam 
heating based upon the loss of pressure per lineal foot. 
Four large tables and a few small ones. 41 x 61; 47 pp.: 
$2.00 postpaid. 

Losses of pressure per lineal foot for different coef- 
ficients of friction. 1 table, 60 cents postpaid. 
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PRINCIPLES OF 
STRATIGRAPHY 



BY 

AMADEUS W. GRABAU, S.M..S.D. 

PROFESSOR OF PALAEONTOLOGY IN 

COLUMBIA UNIVERSITY' 

huge Octavo, 1150 pages, with 264 Illustrations In the text. 
Cloth bound, price, $7.60. 

Bend for deicriptlre circular 



A. G. SEILER & CO. 

PUBLISHERS 
1224 Amsterdam Avenue NEW YORK. N. Y. 



The Sarah Berliner 

Research Fellowship 

for Women 



f A fellowship of the value of one thousand 
dollars is offered annually, available for 
study and research 'in physics, chemistry 
or biology. Applicants must already hold 
the degree of doctor of philosophy or be 
similarly equipped for the works of further 
research. Applications must be received 
by the first of January of each year. 
Further information may be obtained from 
the chairman 'of "the committee, Mrs. 
CHRISTINE LADD FRANKLIN, 527 
Cathedral Parkway, New York. 



SCIENCE 

A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE 



Friday, December 10,. 1915 

The Aerial Transmission Problems. Professor M. I. Pupin. 

The Calorimeter as the Interpreter of the Life Processes. 
Professor Graham Lusk. 

Obstacles to Research. Professor C. M. Jackson. 

Dr. Charles Frederick Holder. Dr. George F. Kunz. 

Scientific Notes and News. 

Pniversity and Educational News. 

Discussion and Correspondence. — 

A Remarkable Eclipse. Dr. John N. Stockwell. The De- 
gree of Exactness of the Gamma Function necessary in Curve 
Fitting. Dr. Raymond Pearl. The Origin of Lost River 
and its Giant Potholes. J. W. Goldthwait. 

Scientific* Books: — 
Goddard on Feeble-mindedness, Dr. > C. B. Davenport. 
Korschelt's H andwOrterbuch der Naturwissenfchaften, Dr. 
Roy L. Moodie. 

Proceedings of the National Academy of Sciences, Professor 
_ Edwin Bidwell Wilson. 

Special Articles: — 
Interferences with ,Two Gratings, Carl Barusl 



Effect, of 
James B. 



ues. 
X-Ray on the Resistance to Cancer in Mice, 
Murphy, John J. Norton. 
Societies and Academies: — • 
The Biological Society of Washington, "M. W. Lyons, Jr. 
The American Mathematical Society, Professor F. N. Cole. 

Annual Subscription $5.00. 



Friday, December 17, 1915 

Recent Researches in the Wolcott Gibbs Memorial Laboratory 
of Harvard University, Professor Theodore W. Richards. 

The Life of Radium, Professor B. B Boltwood. 

A Suggested Explanation of " Orthogenesis " in Plants, Pro- 
fessor John M. Coulter. 

The Convocation Week Meetings of Scientific Societies. 

Scientific Notes and News. 

University and Educational News. 

Discussion and Correspondence: — 

Pre-Cambrian Nomenclature, Professor Alfred C. Lane. 
Members holding the Longest' Continuous Membership in 
the American Association for the Advancement of Science, 
Dr. L. O. Howard. Pan-American, Dr. Otto Klotz. 

Scientific Books: — 

Doflein's Tierbau und Tierleben, Professor G. H. Parker. 
Wooton and Standley on the Flora of New Mexico, Professor 
T. D. A. Cockerell. 

Scientific Journals and Articles. 

Special Articles: — 

The Mounting of Celloidin Sections in Series, Professo 
Albah Stewart. The Role of Anopheles Punctipennis Say in 
the Transmission of Malaria, W. V. King. 

The American Association for the Advancement of Sciences- 
Section G— Botany, Professor W. J. V. Osterhout. 

Societies and Academies: — . '" 

The Biological Society of Washington, M. W. Lyon, Jr. 
The New Orleans Academy of Sciences, Professor R. S. 
Cocks. 



Single Numbers IS cents. 
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Published every Friday by 

THESCIENCE PRESS 



Sub-Station 84: New York 



GARRISON, NEW YORK. 



THE SCIENTIFIC MONTHLY 

An illustrated magazine, devoted to the diffusion of science, publishing articles by leading authorities 
n all departments of pure and applied science, including the applications of science to education and society. 
Conducted on the editorial lines followed by The Popular Science Monthly since 1900. 

Annual Subscription $3.00 ; single copies 30 cents 

SCIENCE 

A weekly journal, established in 1883, devoted to the advancement of the natural and exact sciences, 
the official organ of the American Association for the Advancement of Science. For twenty years Science 
aas been generally regarded as the professional journal of American men of science. 

Annual Subscription $5.00; single copies 15 cents 

SCHOOL AND SOCIETY 

A weekly journal, which began publication on January 2, 1915, covering the field of education in 
relation to the problems of American democracy. Its objects are the advancement of education as a 
icience and the adjustment of our lower and higher schools to the needs of modern life. Each number 
ordinarily contains articles and addresses of some length, shorter contributions, discussion and corre- 
spondence, reviews and abstracts, reports and quotations, proceedings of societies and a department of 
sducational notes and news. Annual Subscription $3.00 ; single copies 10 cent* 

THE AMERICAN NATURALIST 

A monthly journal, established in 1867, devoted to the biological sciences with special reference to the 
factors of organic evolution. Annual subscription $4.00; single copies 40 cents 

AMERICAN MEN OF SCIENCE 

A biographical directory, containing the records of about 5,500 scientific men. Price, $5.00 net 

SCIENCE AND EDUCATION 

A series of volumes for the promotion of scientific research and educational progress. 

Volume I. The Foundations of Science 

By H. Poincare. Containing the authorized English translation by George Bruce Halsted of "Science 
and Hypothesis," "The Value of Science," and "Science and Method." Price, $3.00 net 

Volume II. Medical Research and Education 

By Richard Mills Peaece, William H. Welch, C. S. Mikot and other authors. Price, $3.00 net 

Volume III. University Control 

By J. McKeen Cattell and other authors. Price, $3.00 net 
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To THE SCIENCE PRESS 

Lancaster,,. Pa., and Garrison, N. Y. 
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THE SCIENTIFIC MONTHLY AND THE POPULAR 

SCIENCE MONTHLY 

The Popular Science Monthly, since its establishment in 1872 by E. L. Yon 
mans and the firm of D. Appleton and Company, has endeavored to perform two func- 
tions which are somewhat distinct. On the one hand, it has aimed to popularize science 
and, on the other hand, to publish articles reviewing scientific progress and advocating 
scientific, educational and social reforms. The objects are both important, but as scienc< 
grows in complexity it becomes increasingly difficult to unite them in the same journal. 

In the earlier years of The Popular Science Monthly the doctrine of evolutioi 
excited controversy and wide public interest ; it was possible to print articles by mer 
such as Darwin, Spencer, Huxley and Tyndall, which were popular and at the sami 
time authoritative contributions to scientific progress. Dr. Youmans had the fervent 
faith and missionary spirit which enabled him to conduct a journal to which the wore 
"popular" was properly applied. At that time other magazines, such as The Atlantii 
and Seribner's, also published articles and had departments concerned with popular science 

The last third of the nineteenth century may properly be characterized as the ere 
of science, so rapid was the progress of science and so important the part it assumed ii 
our civilization. This progress not only requires specialization of work, but even make: 
it difficult for the worker in one field to understand the work accomplished in othei 
fields, though the barrier is perhaps due to terminology rather than to ideas. Foi 
the general public the difficulties are greater, and there is danger lest it may lose toucl 
with the advances of science. But in a democracy in which science must depend on th( 
people for support and for recruits, it is essential that a sympathetic understanding b( 
maintained. For this purpose two journals are needed rather than one, for it is nee- 
essary to address those having different interests. 

During the fifteen years since 1900, the editor of The Popular Science Monthly 
aimed to conduct a journal maintaining high scientific standards and discussing author- 
itatively problems of scientific importance. The journal was popular, in the sense thai 
it was not special or technical and could be understood by those having education anc 
intelligence, but it was not popular in the sense that it appealed to all people and might 
number its subscribers by the hundreds of thousands. Manuscripts were received ii 
large numbers which were clearly intended for a magazine of different type, anc 
such a magazine is needed. A well-illustrated magazine devoted to the popularizatioi 
of science should have a wide circulation and be conducted on different lines from s 
journal concerned with the less elementary aspects of scientific work, just as a higi 
school and the graduate Bchool of a university differ in their methods and in theii 
appeal. 

A group of men desiring a journal to which the name The Popular Soienoi 
Monthly will exactly apply, this publication has been transferred to them, while, be- 
ginning in October, a journal on the present lines of The Popular Science Month 
ly will be conducted under the more fitting name of The Scientific Monthly. Thif 
differentiation of The Popular Science Monthly into two journals is in the natural 
course of evolution, each journal being able to adapt itBelf to its environment more ad 
vantageously than is possible for a single journal. Each can perform an important serv- 
ice for the diffusion and advancement of science. — From an editorial statement n Thi 
Popular Science Monthly for September, 1915. 



The Scientific Monthly 

Entered as second-clots matter October 1, 1MB, at (he pod office at Lancaster, Pennsylvania, 
under the Act qf March S, 1879 

THE SCIENTIFIC MONTHLY Is conducted on the editorial lines followed by THE POP- 
TJLAR SCIENCE MONTHLY since 1900. It publishes as the THE POPULAR SCIENCE 
MONTHLY published, articles appealing especially to educated readers as opposed to purely pop- 
ular matter intended for the public generally, and for such a journal THE SCIENTIFIC 
MONTHLY appears to be the more fitting name. The editorial management, publication depart- 
ment and typographical form are the same as have characterized THE POPULAR SCIENCE 
MONTHLY during the past fifteen years, and have made it an important agency for the advance- 
ment and diffusion of science. 



CONTENTS OF THE NOVEMBER NUMBER 

Papua where the Stone-age lingers. Dr. Alfred Golds- 
borough Mayer. 

Contact Electrification and the Electric Current. Professor 
Fernando Sanford. 

On Certain Resemblances between the Earth and a Butter- 
nut. Professor A. C. Lane. 

The Cash Value of Scientific Research. Professor T. Brails- 
ford Robertson. 

The Physical Michelangelo. Dr. James Frederick Rogers. 

The Conservation of Talent through Utilization. Professor 
John M. Gilette. 

War, Business and Insurance. Chancellor David Starr 
Jordan. 

The Evolution of the Stars and the Formation of the Earth. 
Dr. William Wallace Campbell 

Progress and Peace. Professor R. M. Terkes. 

The Progress of Science: 
The Missouri and the New York Botanical GardenB The 
Second Pan-American Scientific Congress; Scientific 
Items. 



CONTENT8 OF THE DECEMBER NUMBER 

The Inside History of a Great Medical Disoovery. Dr. 

Aristides Agramtmte. 
The Evolution of the Stars and the Formation of the 

Earth. Dr. William Wallace Campbell. 
A Metrical Tragedy. Dr. Jos. V. Collins. 
Adaptation as a Process. Professor Harry Beal Torrey. 
Why Certain Plants are Acrid. Professor William R. 

Lazenby. 
How Our Ancestors were Cured. Professor Carl Holliday. 
Eminent American Names. Lauren Hewitt Ashe. 
A Visit to Oeningen. Professor T. D. A. Cockerell. 
The Theory and Practise of Frost Fighting., Professor 

Alexander McAdie. 
The Progress of Science: 

The New York Meeting of the National Academy of 

Science; Frederick Ward Putnam; Scientific Items. 
Index 



' The MONTHLY will be sent to new subscribers for six months for One Dollar. 
SUBSCRIPTION ORDER 

To THE SCIENCE PRESS, 

Publishers of THE SCIENTIFIC MONTHLY, 
Sub-Station 84, New York City. 

Please find enclosed check or money order for three dollars, subscription to 
THE SCIENTIFIC MONTHLY for one year, beginning January, 1916. 



Name- 



Address.. 



Single Number 30 Cents Yearly Subscription, $3.00 

THE SOIBNCE PRESS 

Lancaster, Pa. Garrison, N. Y. Sub-Station 64; New York 




The Essentials 

of Optical 

Superiority 

Besides their notable improve- 
ments in equipment and their, 
■wide variety of models, there is 
always the assuranoe of genuine 
superiority in optics with any 
of the '■.''. 



More than 60 years of experience and our unusual 
manufacturing and experimental facilities are be- 
hind every microscope we make. 
Model P-2 (illustrated) is splendidly adapted to the 
requirements of either teacher or home worker. 
Price, 831.50. 

Many other models illustrated and described in our 
Illustrated circular— free on request. 

Special Terms to Eduoational Institutions. 

BAUSCH & LOMB OPTICAL CO., 

408 St. Paul St., ROCHESTER, N. V. 

Leading American makers of Photographic and Ophthalmic Lenses, 
Projection Lantern UBalopttcons) and other high grade optical pro- 
ducts. 



CANDIES OF BARE QUAUT¥ 





Highest GraJi 
Scientifically 
Blended are Used 



On the 

aracter 
ndy Depends 
its Fitness 
for Gift Making 



Sold by our Sales Agents Everywhere 
In Three Sizes $U)0-50*"25* 



Refracting and Reflecting 
Astronmical Telescopes 
Standard and Portable 



Visual and Photographic 
OBJECTIVES 

Computed by our associate 

Dr. F. R. HOULTON 

(Chicago University) 



OBSERVATORIES 

Specula, Planes, Eyepieces, etc. 



Illustration shows S-in. with pneumatic dock. 



Photographs and Circulars on request 
LOHHANN BROS. 

GREENVILLE, OHIO :: :: U. 5. A, 



